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Between 1969 and 1986, 88 patients had a Whipple resection
for adenocarcinoma of the pancreas (N = 50), ampulla (N
= 19), distal bile duct (N = 10), and duodenum (N = 9).
Forty-nine patients were men, 39 were women, and the mean
age was 58 years (range: 34-84 years). The patients were di-
vided into two groups on the basis oftwo different time periods:
those operated on from 1969 to 1980 (N = 41) and those
operated on from 1981 to 1986 (N = 47). There were no signifi-
cant differences between the two groups in terms of mean age,
sex distribution, duration of symptoms before presentation, or
mean weight loss. Likewise, preoperative laboratory data were
similar for both groups of patients. In addition, mean tumor
size for patients with pancreatic cancer (3.5 cm vs. 3.2 cm) and
patients with nonpancreatic periampullary cancer (1.9 cm vs.
2.2 cm) was similar in both groups, as was the incidence of
positive lymph nodes. Among the 41 patients operated on dur-
ing the first period, hospital morbidity and mortality rates were
59% and 24%, respectively. In contrast, hospital morbidity and
mortality rates were 36% and 2%, respectively, among the 47
patients operated on during the recent period. During the re-
cent period, more Whipple procedures were performed each
year (7.8 vs. 3.4) and by fewer surgeons (3.4 operations/sur-
geon vs. 1.9 operations/surgeon). In addition, between 1981
and 1986, there were fewer total pancreatectomies (9% vs.
39%), fewer vagotomies (26% vs. 76%), and more pyloric-pre-
serving procedures (30% vs. 0) performed compared with the
earlier period. During the recent period, mean operative time
(7.8 vs. 9.0 hours), mean estimated blood loss (1694 vs. 3271
mL), and mean intraoperative blood replacement (3.6 vs. 6.3
units) were all significantly less than in the earlier period.
These findings suggest that the recent decline in operative
morbidity and mortality may be due to fewer surgeons per-
forming more Whipple resections in less time and with less
blood loss. The actuarial 5-year survival rate for the 38 pa-
tients with nonpancreatic periampullary cancer was 34%. Sur-
prisingly, the actuarial 5-year survival rate among the 50 pa-
tients with pancreatic cancer was 18%. Moreover, in the ab-
sence of positive lymph node involvement, the 5-year actuarial
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survival rate among patients with pancreatic cancer was 48%.
No explanation is obvious for the improvement in survival
among patients with pancreatic cancer.

T^ HE FIRST SUCCESSFUL RESECTION of a periam-
pullary carcinoma in the United States was per-
formed by Halsted in 1898.' The tumor was

merely excised locally, and the patient died 7 months
later of tumor recurrence. Whipple and colleagues,2 in
1935, described the first pancreaticoduodenectomy per-
formed for a periampullary carcinoma. The procedure
was performed in two stages. The operation subse-
quently underwent modifications, and was first reported
as a one-stage procedure by Trimble and Associates in
1941. Thereafter, the pancreaticoduodenectomy be-
came the operation of choice for patients with cancer of
the head of the pancreas, ampulla, distal bile duct, and
duodenum. However, during the 1960s and 1970s,
some suggested that the Whipple procedure should be
abandoned for the management of pancreatic cancer
because of a high operative mortality rate, and virtually
no long-term survivors.4`6 Recently, several reports have
suggested a sharp decrease in morbidity and mortality
for the Whipple procedure,7-9 as well as significantly
improved survival for all periampullary tumors, includ-
ing adenocarcinoma of the pancreas.9"'0 We have re-
viewed the experience with the Whipple procedure over
an 18-year period at the Johns Hopkins Hospital to de-
termine whether similar trends were evident in our pa-
tients.
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Clinical Material
Between January 1969 and May 1986, 108 patients

had an elective Whipple resection at the Johns Hopkins
Hospital. Periampullary carcinoma was the indication
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TABLE 1. Patients Undergoing Pancreaticoduodenectomyfor Periampullary Carcinoma*

1969-1986 1969-1980 1981-1986
(N = 88) (N = 41) (N = 47) p

Operative indication
Pancreatic cancer 50 (57) 26 (63) 24 (51) NS
Ampullary cancer 19 (22) 7 (17) 12 (26) NS
Bile duct cancer 10 (11) 4 (10) 6 (13) NS
Duodenalcancer 9(10) 4(10) 5(11) NS

Mean age 58.4 ± 1.1 59.1 ± 1.5 57.8 ± 1.6 NS
Sex
Male 49(56) 24(59) 25(53) NS
Female 39(44) 17 (41) 22(47) NS

Race
Black 20(23) 11 (27) 9(19) NS
White 68(77) 30(73) 38 (81) NS

Symptoms
Jaundice 72(82) 35(85) 37(79) NS
Weight loss 66 (75) 32(78) 34(72) NS
Meanweightloss(lbs) 14.4± 1.6 16.1 ±2.1 12.1 ±2.0 NSt
Abdominal pain 46 (52) 20(49) 26 (55) NS
Mean duration of symptoms (weeks) 8.1 ± 1.2 8.2 ± 1.5 7.8 ± 1.9 NS

Physical findings
Hepatomegaly 28 (32) 18 (44) 10 (21) <0.05
Palpable gallbladder 20 (23) 11 (27) 9 (19) NS
Occult fecal blood 24 (27) 9 (22) 15 (32) NS
Palpable abdominal mass 3 (3) 1 (2) 2 (4) NS

Medical illnesses
Diabetes mellitus 15 (17) 8 (20) 7 (15) NS
Coronary artery disease 8 (9) 4 (10) 4 (9) NS
Obstructive lung disease 6 (7) 3 (7) 3 (6) NS
History of smoking 46 (52) 24 (59) 22 (47)
Previous exploration 15 (17) 7 (17) 8 (17) NS

Laboratory data
Hematocrit (%) 37.1 ± 0.54 37.5 ± 0.71 36.8 ± 0.80 NS
WCB (106/mm3) 8.1 ± 0.37 7.7 ± 0.59 8.4 ± 0.46 NS
Total lymphocyte count 1854 ± 163 1786 ± 192 1941 ± 236 NS
Bilirubin (mg/dL) 9.4 ± 0.75 10.1 ± 1.11 9.0 ± 0.97 NS
Alkaline Phosphatase (IU/L) 510 ± 40.8 612 ± 68.7 425 ± 44.3 <0.05t
SGOT 163 ± 13.8 182 ± 22.3 146 ± 16.9 NSt
Albumin (g/dL) 3.7 ± 0.06 3.7 ± 0.10 3.8 ± 0.07 NS
Prothrombin time (secs) 12.4 ± 0.12 12.8 ± 0.21 12.1 ± 0.13 NS
Creatinine (mg/dL) 1.04 ± 0.3 1.05 ± 0.3 1.04 ± 0.4 NS

* Numbers in parentheses represent percentages.

for surgery in 88 of the 108 patients. Of these 88 pa-
tients, there were 50 with adenocarcinoma ofthe head of
the pancreas, 19 with adenocarcinoma of the ampulla,
10 with adenocarcinoma ofthe distal bile duct, and nine
with adenocarcinoma of tWie duodenum. The remaining
20 patients had pancreaticoduodenectomy for a variety
of other benign and malignant diseases, and were ex-

cluded from this review.
Of the 88 patients with periampullary tumors, 49

were men and 39 were women (Table 1). Sixty-eight
patients (77%) were white and 20 (23%) were black. The
patients ranged in age from 34 to 84 years with a mean

age of 58.4 years. Jaundice was the most common

presenting symptom and was present in 72 patients
(82%). Weight loss occurred in 66 patients (75%). Mean
weight loss for these 66 patients was 14.4 ± 1.6 pounds.
Abdominal pain was present in 46 patients (52%). The
mean duration of symptoms before hospitalization was

t Wilcoxon nonpaired rank sum test.

8.1 ± 1.2 weeks. Physical findings included hepato-
megaly in 28 patients (32%), a palpable gallbladder in 20
patients (23%), and a palpable abdominal mass in three
patients (3%). A previous history of adult onset diabetes
of at least 2 years' duration was present in 13 patients
(15%). Two additional patients (2%) had new onset dia-
betes mellitus. Eight patients (9%) had a history ofsignif-
icant coronary artery disease and six patients (7%) had
chronic obstructive pulmonary disease. Fifteen patients
(17%) had had a recent laparotomy before referral to this
hospital. Mean laboratory data (Table 1) on admission
to the Johns Hopkins Hospital included a hematocrit of
37%, white blood cell count of 8100, total lymphocyte
count of 1854, a bilirubin level of 9.4 mg/dL, alkaline
phosphatase level of 510 IU/L, SGOT of 163 IU/L,
serum albumin level of 3.7 g/dL, prothrombin time of
12.4 seconds, and serum creatinine level of 1.04 mg/dL.
In an effort to detect recent trends in operative mor-
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TABLE 2. Operative Datafor Patients Undergoing Pancreaticoduodenectomy*

1969-1986 (N = 88) 1969-1980 (N = 41) 1981-1986 (N = 47) p

Operation performed
Total pancreatectomy 20 (23) 16 (39) 4 (9) <0.01
Partial pancreatectomy 68 (77) 25 (61) 43 (91) <0.01
Pyloric-sparing Whipple 14 (16) 0 (0) 14 (30) <0.01
Partial gastrectomy 74 (84) 41 (100) 33 (70) <0.01
Concomitant vagotomy 43 (49) 31 (76) 12 (26) <0.01
No vagotomy 45 (51) 10 (24) 35 (74) <0.01

Operative data
Operative time (hours) 8.4 ± 0.24 9.0 ± 0.34 7.8 ± 0.31 <0.05t
Estimated blood loss (mL) 2519 ± 263 3271 ± 440 1694 ± 281 <0.0It
Intraoperative blood transfusion (mL) 4.9 ± 0.39 6.3 ± 0.65 3.6 ± 0.37 <0.0 1t

Whipple resections per year 3.4 7.8
Whipple resections per surgeon 1.9 3.6

* Numbers in parentheses represent percentages.

bidity and mortality, the patients were divided into two
groups on the basis of two time periods: those operated
on between 1969 and 1980, and those operated on be-
tween 1981 and 1986. Forty-one patients were operated
on during the first period, and 47 patients had a Whip-
ple resection during the recent period.
Comparison of the two groups revealed no significant

difference in terms of mean age, sex distribution, race,
presenting symptoms, duration of symptoms, physical
findings, or associated medical illnesses. Moreover, all
preoperative laboratory data were similar in both groups
of patients (Table 1).

Operative Management

Among the 88 patients, 68 (77%) had a Whipple
operation that included resection ofthe head, neck, and
uncinate process ofthe pancreas (Table 2). The remain-
ing 20 patients (23%) had a Whipple operation that in-
cluded a total pancreatectomy. Of the 20 patients man-
aged by total pancreatectomy, 16 had carcinoma of the
pancreas, two had carcinoma ofthe distal bile duct, one
had carcinoma of the ampulla, and one patient had
duodenal carcinoma. A pyloric-preserving Whipple
procedure was used in 14 of88 patients (16%). A truncal
vagotomy was performed in 43 of 88 patients (49%).
The management of the pancreatic remnant varied

according to the preference of the surgeon. In 55 (81%)
of 68 partial pancreatectomies, a pancreaticojejunos-
tomy was constructed by invagination of the pancreatic
remnant into the jejunum, usually in an end-to-end
fashion. Five additional patients (7%) had a mucosa-to-
mucosa anastomosis between the pancreatic duct and
jejunum. In eight patients (12%) the pancreatic duct was
ligated and the pancreatic remnant oversewn without
the formation of a pancreatic-enteric anastomosis.
Over the 18-year period, the mean operative time for

all 88 patients was 8.4 ± 0.24 hours, the mean estimated

t Wilcoxon nonpaired rank sum test.

blood loss was 2519 ± 263 mL, and the mean intraoper-
ative transfusion requirement was 4.9 ± 0.40 units
(Table 2). Compared with the 20 patients managed by
total pancreatectomy, mean operative time was signifi-
cantly less for the 68 patients treated by a partial pan-
createctomy (9.5 ± 0.52 hours vs. 8.1 ± 0.25 hours, p
< 0.05). However, mean intraoperative blood loss (3014
±464 mL vs. 2286 ± 312 mL, p = 0.10) and mean
intraoperative transfusion requirement (5.9 ± 0.65 units
vs. 4.7 ± 0.48 units, p = 0.11) were not significantly
different between the two groups.
Mean tumor diameter was 3.4 ± 0.15 cm for the 50

patients with adenocarcinoma of the head of the pan-
creas and 2.1 ± 0.20 cm for the 38 patients with adeno-
carcinoma of the ampulla, distal bile duct, and duode-
num. Pathologic examination of the resected specimen
revealed positive regional lymph nodes in 37 of the 50
patients (74%) with adenocarcinoma of the pancreas
and 19 ofthe 38 patients (50%) with adenocarcinoma of
the ampulla, distal bile duct, and duodenum (Table 3).
When one compares the two periods, there were a

number of differences in the operative management of
the two groups of patients (Table 2). Between 1969 and
1980, total pancreatectomy was performed in 16 of 41
patients (39%), whereas only four of 47 patients (9%)
had total pancreatectomy during the recent period (p
<0.01). A pyloric-preserving Whipple procedure was
performed in 14 of 47 patients (30%) operated on be-
tween 1981 and 1986, whereas no pyloric-preserving
procedures were done during the earlier period. A trun-
cal vagotomy was performed in 31 of 41 patients (76%)
operated on between 1969 and 1980, whereas only 12 of
47 patients (26%) had a vagotomy during the recent
period (p < 0.01).
Between 1981 and 1986, mean operative time (7.8

±0.31 hours vs. 9.0 ± 0.34 hours, p < 0.05), mean
estimated blood loss (1694 ± 281 mL vs. 3271 ± 440
mL, p < 0.01), and mean intraoperative blood replace-
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TABLE 3. Results ofPathologic Examination ofPatients Undergoing Pancreaticoduodenectomy*

Adenocarcinoma ofthe Pancreas

1969-1986 1969-1980 1981-1986
(N =50) (N =26) (N =24) p

Mean tumor diameter (cm) 3.4 ± 0.15 3.5 ± 0.17 3.2 ± 0.27 NS
Positive lymph nodes 37 (74) 19 (73) 18 (75) NS
Lymph node status
0 nodes 13(26) 7 (27) 6 (25) NS
1-2 nodes 20 (40) 8 (31) 12 (50) NS
>2 nodes 17 (34) 11 (42) 6 (25) NS

Ampullary Distal Bile Duct and Duodenal Carcinoma

1969-1986 1969-1980 1981-1986
(N= 38) (N= 15) (N =23) p

Mean tumor diameter (cm) 2.1 ± 0.20 1.9 ± 0.22 2.2 ± 0.28 NS
Positive lymph nodes 19 (50) 6 (40) 13 (57) NS
Lymph node status
0 nodes 19 (50) 9 (60) 10 (43) NS
1-2 nodes 9 (24) 3 (20) 6 (26) NS
>2 nodes 10 (26) 3 (20) 7 (30) NS

* Numbers in parentheses represent percentages.

ment (3.6 ± 0.37 units vs. 6.3 ± 0.65 units, p < 0.01) (Table 4). A major complication occurred in 22 of 50
were all significantly less than in the earlier period. In patients (44%) with adenocarcinoma of the head of the
addition, during the recent period, there were more pancreas and in 19 of38 patients (50%).with adenocarci-
Whipple resections performed each year (7.8 vs. 3.4) and noma of the ampulla, distal bile duct, and duodenum.
by a fewer number of surgeons (3.4 operations/surgeon Among the 68 patients in whom a partial pancreatic
vs. 1.9 operations/surgeon). Comparison of the patho- resection was performed, a significant complication de-
logic specimens for the two periods, however, revealed veloped in 35 (51%), whereas a major postoperative
no significant differences between the two groups in complication occurred in seven of 20 patients (35%)
terms of tumor size or stage of the disease (Table 3). managed by total pancreatectomy (p > 0.05). A signifi-

cant postoperative complication developed in 36 of 74
Clinical Course patients (49%) in whom a partial gastric resection was

A major postoperative complication developed in 41 performed and in five of 14 patients (36%) who had a
of 88 patients for an overall morbidity rate of 47% pyloric-sparing Whipple procedure.

TABLE 4. Morbidity and Mortality ofPatients Undergoing Pancreaticoduodenectomy*

1969-1986 1969-1980 1981-1986
(N = 88) (N = 41) (N = 47) p

Overall morbidity 41(47) 24(59) 17 (36) <0.05
Individual complications

Pancreatic fistula 12 (18) 6 (22) 6 (14) NS
Sepsis 17 (19) 12(29) 5 (11) <0.05
Wound infection 12 (14) 6 (15) 6 (13) NS
Intra-abdominal abscess 9 (10) 7 (17) 2 (4) <0.05
Upper gastrointestinal bleeding 9 (10) 6 (15) 3 (6) NS
Intra-abdominal hemorrhage 6 (7) 5 (12) 1 (2) NS
Gastric outlet obstruction 25 (28) 10 (24) 15 (32) NS
Choledochojejunal fistula 6 (7) 3 (7) 3 (6) NS
Pulmonary embolus 3 (3) 3 (7) 0 NS
Pulmonary edema 6 (7) 4 (10) 2 (4) NS
Pneumonia 6 (7) 4 (10) 2 (4) NS
Urinary tract infection 8 (9) 6 (15) 2 (4) NS
Stroke 2 (2) 2 (5) 0 NS
Renal failure 9 6 (15) 3 (6) NS

Overall mortality 11 (12.5) 10 (24) 1 (2) <0.05
* Numbers in parentheses represent percentages.
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eight patients, the septic episode was related
ence of an intra-abdominal abscess. Septic
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urosepsis occurred in three patients, and cho
curred in one patient. Wound infection occi

of 88 patients (14%).
An intra-abdominal abscess developed in

patients (10%), requiring reoperation or pe

drainage. An intra-abdominal abscess occurr
68 patients (9%) in whom a partial pancreati
was performed and in three of 20 patients (
aged by total pancreatectomy (p > 0.05). TI
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the subsequent development of either a woun

or an intra-abdominal abscess.
Upper gastrointestinal bleeding developed

88 patients (10%). Bleeding occurred in five
tients (1 2%) in whom a vagotomy was perfor
four of 45 patients (9%) managed without a

One of 14 patients (7%) who had a pyloric-
Whipple procedure and eight of 74 patient
whom a partial gastric resection was perfc
upper gastrointestinal bleeding (p> 0.05). Po4
intra-abdominal hemorrhage requiring reop(
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emergency re-exploration: one on the day of

operation, four on the first postoperative day, and one
on the second postoperative day.
Temporary gastric outlet obstruction requiring naso-

gastric decompression for greater than10 days occurred
9) in 25 of 88 patients (28%). Delayed gastric emptying
- -g occurred in 12 of 43 patients (28%) in whom a truncal
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A (n=50) In comparing the two periods, a significant decrease
in the overall operative morbidity was observed during

,-.----, the more recent time period (Table 4). The overall mor-
4 5 bidity rate was 36% among the patients operated on

between 1981 and 1986 and 59% for those operated on
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crease only with the complications of intra-abdominal
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to the pres- massive postoperative intra-abdominal hemorrhage re-

v thrombo- quiring re-exploration for control of the bleeding source.

ve patients, Both patients died on the 3rd postoperative day of renal
langitis oc- failure and respiratory insufficiency. Two patients died
urred in 12 of pneumonia and respiratory failure on the 31st and

48th postoperative days. Two additional patients died of
nine of 88 a sudden cardiac arrest on the 7th and 33rd postopera-
rcutaneous tive days. Both of these deaths occurred in patients
ed in six of whose postoperative courses were otherwise unremark-
ic resection able. The remaining patient died of acidosis and refrac-
15%) man- tory hypotension on the 9th postoperative day. Post-
ie presence mortem examination revealed an infarcted right lobe of
rrelate with the liver, presumably as a consequence of ligation of an
Id infection aberrant right hepatic artery arising from the superior

mesenteric artery. During the recent period, a severe
in nine of reduction in operative mortality has been observed. Ten

> of 43 pa- deaths occurred during 1969-1980, whereas only one
med and in patient died in the recent period for hospital mortality
vagotomy. rates of 24% and 2%, respectively (p <0.05).
-preserving During the entire 18-year period, the actuarial 5-year
;s (11%) in survival rate was 18% for the 50 patients with adenocar-
rmed had cinoma of the pancreas (Fig. 1). The actuarial 5-year
stoperative survival rate was 48% for the 13 patients with negative
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FIG. 2. Actuarial 5-year survival for those patients with adenocarci-
noma of the pancreas with and without positive lymph node involve-
ment.

vival curves between the 34 patients with pancreatic
cancer managed by partial pancreatectomy and the 16
patients with pancreatic cancer in whom a total pan-
createctomy was performed (Fig. 3). The actuarial 5-
year survival rate was 36% for patients with ampullary
cancer, 34% for patients with distal bile duct cancer, and
33% for patients with cancer of the duodenum (Fig. 1).
Among the 38 patients with nonpancreatic periampul-
lary cancer, the 5-year actuarial survival rate was 23%
for the 18 patients with positive lymph nodes and 40%
for the 18 patients with no involved lymph nodes
(p = 0.29).

In comparing the two periods, there were no signifi-
cant differences in the 5-year survival rates for the 26
patients with adenocarcinoma of the, pancreas operated
on between 1969 and 1980 and for the 24 patients with
pancreatic cancer operated on during the recent period
(Fig. 4). Likewise, the 5-year survival rate was similar for
the 15 patients with nonpancreatic periampullary
cancer operated on during 1969-1980 and for the 23
patients operated on during the recent period.

Thirty-two of 50 patients with adenocarcinoma ofthe
pancreas were operated on 5 or more years ago. Among
these 32 patients, six have survived 5 years or longer. Of
these six patients, four are alive at 60, 66, 72, and 132
months, respectively. One patient died 76 months after
the Whipple resection of metastatic adenocarcinoma of
the pancreas, whereas the remaining patient died at 66
months of unknown causes. In comparing the six long-
term survivors with the 26 nonsurvivors, there was a
trend toward a smaller tumor size among those surviv-
ing 5 years or more (2.7 cm vs. 3.2 cm, p = 0.18). In
addition, positive lymph nodes were present in only

cr

nf WHIPPLE (n=34)
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FIG. 3. Five-year actuarial survival for patients with adenocarcinoma
of the pancreas managed either by total or partial pancreatectomy.

one of the six (17%) 5-year survivors, whereas 22 of
the 26 (85%) nonsurvivors had positive lymph nodes
(p < 0.05).

Discussion

Over the past decade, a marked decline in hospital
morbidity and mortality has been observed for patients
undergoing pancreaticoduodenectomy. During the
1960s and 1970s, many centers"'3 reported operative
morbidity and mortality rates of 40-60% and 20-40%,
respectively. However, a number of recent clinical re-
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FIG. 4. Actuarial 5-year survival for patients with adenocarcinoma of
the pancreas operated on between 1969 and 1980, and between 1981
and 1986. Survival at 5 years is similar for both groups ofpatients. The
difference in survival during the earlier years is explained by the higher
operative mortality during the earlier period.
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ports7-9 have documented an operative morbidity rate
in the range of 30% and a hospital mortality rate of
approximately 5%. A similar decline in hospital morbid-
ity and mortality was noted in the current study. Among
the 41 patients operated on during 1969-1980, hospital
morbidity and mortality rates were 59% and 24%, re-
spectively. In contrast, among the 47 patients operated
on during the recent period, the perioperative morbidity
and mortality rates fell to 36% and 2%, respectively.
The decline in operative morbidity and mortality ob-

served during the recent period cannot be explained on
the basis of a more select patient population, earlier
diagnosis, or extent of disease at the time of operation.
Comparison between the two periods revealed no signif-
icant differences between the two groups of patients in
terms of mean age, race or sex distribution, associated
medical illness, or preoperative nutritional status. Like-
wise, mean duration ofsymptoms and mean serum bili-
rubin levels at the time of presentation were similar for
both groups of patients. Moreover, the stage ofdisease as
assessed by mean tumor diameter and lymph node
status were nearly identical for the two groups of pa-
tients.

In comparing the two periods, the number ofWhipple
resections performed each year at this institution for
carcinoma of the head of the pancreas, ampulla, distal
bile duct, and duodenu,m has increased from 3.4 opera-
tions per year to 7.8 operations per year. During this
same period, a greater number of Whipple resections
were performed by fewer surgeons. Between 1969 and
1980, 41 Whipple resections were performed by 22 dif-
fer.ent surgeons (1.9 operations/surgeon). During the re-
cent period, however, the 47 Whipple procedures were
performed by 14 different surgeons (3.6 operations/sur-
geon) with 50% ofthe resections performed by one indi-
vidual. In addition, there has been a considerable change
in the type of operation performed during the recent
period. Between 1981 and 1986, there were fewer total
pancreatectomies (9% vs. 39%) and fewer vagotomies
(26% vs. 76%) performed compared with the earlier pe-
riod. In addition, a pyloric-sparing Whipple procedure
was performed in 14 of 47 patients (30%) operated on

during the recent period, whereas a partial gastric resec-
tion was performed in all 41 patients operated on be-
tween 1969 and 1980. The fact that more operations
were performed by fewer surgeons, and that a lesser
operation was performed during the recent period, prob-
ably account for the shorter operative time (7.8 hours vs.
9.0 hours), the decreased mean intraoperative blood loss
(1694 mL vs. 3271 mL), and the decreased transfusion
requirement (3.6 units vs. 6.3 units) between 1981 and
1986. These findings suggest that the recent decline in
operative morbidity and mortality may be due to fewer

surgeons performing more Whipple resections in less
time and with less blood loss.

Pancreatic fistula was a common complication in this
series, and occurred in 12 of 68 patients (18%) in whom
a partial pancreatic resection was performed. Fewer
pancreatic fistulas developed during the recent period
(14% vs. 22%), although this difference did not reach
statistical significance. In contrast to other reports,'14"5
there were no deaths that could be directly attributed to
the development of a pancreatic fistula in the current
series. Neither did the presence ofa fistula correlate with
the presence of an intra-abdominal abscess, sepsis, or a
wound infection. In addition, only one of 12 patients
with a pancreatic fistula required reoperation for closure
of the fistula at a later time.
Temporary delayed gastric emptying was the most

common complication in this series and occurred in 25
of 88 patients (28%). The incidence of delayed gastric
emptying was similar among those patients in whom a
vagotomy was performed and in those managed without
a vagotomy (28% vs. 29%). The incidence was also simi-
lar in those patients in whom a pyloric-sparing Whipple
procedure was performed compared with those man-
aged by a partial gastric resection (29% vs. 28%).

The actuarial 5-year survival rate for the 38 patients
with nonpancreatic periampullary cancer was 34%. Al-
though the 5-year survival rate (40%) was greater for
those patients without lymph node metastases com-
pared with those with nodal involvement (28%), this did
not reach statistical significance. The 5-year survival
rate for nonpancreatic periampullary cancer in this
series was similar to the 30-40% 5-year survival rate
reported by others,'5-'7 but is less than the 58% 5-year
survival rate reported by Grace and Associates8 and the
70% 5-year survival rate in the series reported by
Braasch and co-workers.9 Surprisingly, the actuarial 5-
year survival rate for the 50 patients in the current series
with adenocarcinoma of the pancreas was 18%. Six of
the 32 patients operated on 5 or more years ago have
survived 5 years. Lymph node involvement was very
important, with the 5-year actuarial survival rate being
48% in the absence of positive nodes and only 1% when
lymph nodes were involved. There was also a trend to-
ward improved survival with a smaller tumor mass.

Both findings suggest that earlier diagnosis could have a

great effect on overall survival for carcinoma ofthe pan-
creas. Of interest, however, is the finding that long-term
survival is possible even in patients with positive lymph
nodes. One of six long-term survivors with adenocarci-
noma of the pancreas was found to have two positive
lymph nodes in the resected specimen. This patient is
currently alive 66 months after the Whipple resection.
There was no difference in survival for those patients

364 Ann. Surg. * September 1987



Vol. 206 . No.3 DECREASED MORTALITY WITH WHIPPLE 365

managed by total pancreatectomy when compared with
those managed by partial pancreatectomy. The im-
provement in survival seen in this series was present
throughout both periods, and a report from this institu-
tion" covering from 1959-1968, suggests that improved
survival for pancreatic cancer was present then. To be
certain that our six long-term survivors with pancreatic
adenocarcinoma were not in fact patients with more
favorable distal bile duct or ampullary lesions, all speci-
mens were re-examined by a pathologist not involved in
the original sign-out. All were confirmed as carcinoma
of the head of the pancreas. A similar trend toward im-
proved survival for patients with carcinoma of the head
of the pancreas has also been noted by. the GI Tumor
Study group'0 and by Braasch and associates.9 There is
no obvious explanation for this observed improvement
in survival for carcinoma of the head of the pancreas.
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